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tides of nitrogen; in these cases chemical action accomplishes a more complete division of the particles than is effected by heat. On the other hand, heat seems to divide the gaseous particles of mercury more than chemical action; for, from the an-alogy between compounds of mercury, lead, and zinc, it is necessary to suppose that oxide of mercury is formed by the union of equal volumes of mercury-gas and oxygen, and from the fact that 202*6 parts by weight of mercury combine with 16 of oxygen, one must take the density of mercury gas as 2G2*6, referred to hydrogen as unity; but experimental determinations show that the densities of mercury and hydrogen are in the ratio 101'3:1.
If equal volumes of gases contain sometimes equal and sometimes unequal numbers of atoms, it seemed to Dumas that the study of the relative densities of gases could not be a trustworthy help towards determining atomic weights. But it may be said that equal volumes of gases contain equal numbers of molecular or atomic groups. If one makes this admission, Dumas said, "On contentera tout le monde; mais on ne donnera rien d'utile & personne jusqu'h present. Ce ne sera apres tout qu'une hypothese, et sur ce sujet on n'en a deja que trop fait. Resumons les faits."
Dumas concluded that the knowledge chemists had of gaseous combinations at that time was insufficient for the establishment of laws, and that it was necessary to gain more accurate and wider knowledge by determining the relative densities of many gases both elementary and compound. Dumas thought that the equivalent .weights of elements could not then (1836) be fixed with certainty; analogy was the only method. Atomic weights could not be determined from the considerations used in trying to fix equivalent weights: the relative densities of gases did not give atomic weights, nor could measurements of the equivalent weights of acids, bases, or salts make chemists acquainted with the atomic weights of the elements. "Were it not for isomorphism/7 Dumas said, "the atomic theory would be a purely conjectural science."
Dumas was evidently feeling his way towards the differentiation of the atom and the molecule, but he was unable at that